Purpose
During embryonic period, several developmental anomalies of the vertebrobasilar system might occur. Knowing these anatomic variations is important especially for clinicians and patients planning a surgical operation or an interventional radiology technique. Furthermore, the knowledge of a variation's existence might prevent unnecessary imaging studies or contribute to avoid diagnostic pitfalls.
Despite the potential complications of digital subtractive angiography (DSA) along with the effect of ionizing radiation up until some years ago it was the imaging technique of choice for the illustration of such variations. The development of MR imaging and more specifically of MR angiography has added a new entry in the diagnostic archer's quivery.
Purpose of this study is to retrospectively review and report the anatomic variations (as illustrated in the MR scans performed in our department), their occurrence and potential clinical significance.
Methods and Materials
We retrospectively reviewed 282 MR Angiographies of the neck and circle of Willis arteries which were performed between 2003 and 2010 in our institution. In the vast majority of these patients the reason of investigation was atherosclerotic carotid disease.
All imaging was performed on a 1.5-T MRI Scanner (Philips Medical, Intera). The routine MRI protocol included: a survey in sagittal plane, a 3D SPGR sequence without contrast media in coronal plane (mask), a bolus track (intravenous injection of gadolinium with fluoroscopic triggering in coronal plane) and a 3D SPGR after intravenous gadolinium injection in coronal plane (first pass) with parameters TR: 4.5 ms, TE: 1.5 ms, flip angle 30#, FOV: 32 X 32, slice thickness 1.4mm, slice spacing 0.7mm, central k-space filling, acquisition matrix 336 X 336 and reconstruction matrix 512 X 512. Subtraction images were performed. A dedicated workstation was used for the evaluation of the MR Angiograms employing post processing techniques, such as maximum intensity projection (MIP) and planar reformates (MPR, CPR). 
Conclusion
In conclusion, variations of the vertebrobasilar system constitute approximately one fifth of the angiographies included in our study. They seem to be a quite common imaging finding of MR angiographies. These variations include abnormal origin, aplasia or hypoplasia (either total or of the distal part of the vertebral artery), persistent embryonic branches and fetal PCA. Knowledge of these anatomic variations is important not only for the design of a surgical operation or of an interventional radiology technique but in addition to avoid potential diagnostic pitfalls or to explain unusual acute vascular cerebral events. 
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